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Description 

This invention relates to a disc recording medium 
including an optical disc, magnetic disc, optico-magnet- 
ic disc, electrostatic disc, mechanical type disc or the s 
like disc type recording medium for digital signal record- 
ing and, more particularly, to a disc recording medium 
capable of preventing occurrence of a burst error due to 
a scratch and dust on a disc in which data is repeatedly 
recorded for correction or compensation of an error to 
when the disc is reproduced. 

In recording formats used for a disc recording me- 
dium, there is a recording format according to which the 
same data is continuously recorded twice to ensure that 
one data can be read even when the other data cannot is 
be read during reproduction of data from a disc and 
thereby enable correction or compensation of an error. 

In recording the same data twice on a CLV (constant 
linear velocity) type disc, there will arise a case where, 
as shown in Fig. 2A, first occurring data 4 and second 20 
occurring data which are of the same data are located 
in parallel to each other in their circumferential direction 
of a disc 12. In other words, the same data are located 
at tracks adjacent to each other. If there occu rs a scratch 
(or deposition of a foreign matter such as a black spot 25 
2) over the tracks on which the same data 4, 5 are re- 
spectively recorded on the disc 12, failure in reading of 
data will occur notwithstanding that the same data is 
written twice whereby a burst error occurs in a repro- 
duced signal. 30 

For preventing occurrence of such burst error, it is 
necessary to hold the length on the recording tracks for 
one of these occurring data below one circumference of 
the disc. For this purpose, a conventional data format is 
so made that, as shown in Fig. 2B, one data is divided 35 
to plural frames and respective divided frames are re- 
corded twice. This conventional format, however, re- 
quires twice as long as undivided data for reading of one 
series of data frames with the result that the speed of 
reading of data becomes low. 40 

It is, therefore, an object of the invention to provide 
a disc recording medium capable of preventing occur- 
rence of a burst error due to a scratch on the digital re- 
cording disc in which data is repeatedly recorded for cor- 
rection of or compensation for an error and also capable 45 
of reading data at a high speed. 

This object is achived, according to the invention, 
by the features of claim 1 . 

There is provided a disc recording medium having 
data recorded concentrically or spirally and same data so 
being recorded plural times repeatedly for preventing 
data reproduction from an error, at least a portion of sub- 
sequently occurring data of the repeatedly recorded 
same data having possibility of appearing at a position 
ahead of one circumference of the disc recording medi- 55 
urn, wherein the improvement comprises at least one 
adjusting section being inserted in an interval between 
the repeatedly recorded same data, length of the adjust - 



2 

ing section being set to a value at which the same por- 
tions of at least two same data of the repeatedly record- 
ed same data are not located in parallel to each other. 

Since at least one adjusting section is inserted in 
an interval between the repeatedly recorded same data 
and the length of the adjusting section is set to a value 
at which the same portions of at least two same data of 
the repeatedly recorded same data are not located in 
parallel to each other on the same circumference, pos- 
sibility that none of the same data can be read due to a 
scratch or a black spot on the disc will be eliminated. 
Besides, according to the invention, it is not necessary 
to divide data to pieces and record the divided data re- 
peatedly and separately as in the conventional data for- 
mat shown in Fig. 2B, reading of a series of data can be 
achieved at a higher speed. 

According to one aspect of the invention, there is 
provided a disc recording method for recording data in 
a disc type recording region substantially circularly 
about the center of a disc comprising the steps of form- 
ing hypothetically a first closed sector by connecting the 
center of the disc, a start point of recording of first data 
to be recorded in the recording region of the disc and 
an end point of recording of the first data to one another, 
and a second closed sector by connecting the center of 
the disc, a start point of recording of second data which 
is of the same data as the first data and is to be recorded 
with the first data in the recording region of the disc and 
an end point of recording of the second data to one an- 
other, and recording the first data and the second data 
in the recording region of the disc in such a manner that 
the first closed sector and the second closed sector will 
not overlap each other. 

Preferred embodiments of the invention will be de- 
scribed below with reference to the accompanying 
drawings. 

In the accompanying drawings, 

Fig. 1 is a data format of the first embodiment of the 
invention; 

Figs. 2A and 2B are diagrams showing states of re- 
cording on discs according to the conventional data 
formats according to which the same data is record- 
ed twice; 

Figs. 3A and 3B are diagrams showing states of re- 
cording on discs according to the data format of Fig. 
1; 

Fig. 4 is a block diagram showing an example of a 
Compact Disc playback device for playing back a 
Compact Disc having the data format of Fig. 1 ; 
Fig. 5 is a data format of the second embodiment 
of the invention; and 

Fig. 6 is a diagram showing a state of recording on 
a disc according to the data format of Fig. 5. 

An embodiment of the invention will now be de- 
scribed. In this embodiment, the invention is applied to 
recording of character data on a Compact Disc as de- 
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scribed in United States Patent 5,268,889 on an inven- 
tion entitled "Display Device for a Compact Disc player 
and a Compact Disc". According to the device and CD, 
some specific mode, e.g., Mode 5, is newly defined as 
Q -channel subcoding data of a program region of a 
Compact Disc and specific information including char- 
acter code information representing contents of a re- 
corded music (such as disc title, music title, name of 
composer or performer) and editing information is re- 
corded with an identifying code as the Q-channel data. 
In the Compact Disc player, specific information consist- 
ing of the character code concerning the contents of the 
music is identified by the identifying code imparted to 
the specific information from the Q-channel data read 
out during the reproduction mode and then delivered 
out. This identified specific information is sorted into 
character code information and editing information, this 
character code information is edited by the editing infor- 
mation as a displayable character code train and sup- 
plied to a display unit for display. 

In a case where such new character data is record- 
ed in Q-channel subcoding, the Q-subcoding of an ex- 
isting mode (e.g., time information of the Mode 1 ) must 
also be recorded and, acordingly, the new mode data is 
inserted between the existing mode data for recording. 
Therefore, one frame of character information of the 
new mode is inserted, for example, every ten frames (re- 
producing time for one frame being 1/75 seconds). 

According to the display of contents of music by the 
above described new mode (mode 5), data amount of 
one line to be recorded is mostly about 5 frames. There- 
fore, in character data displayed in Mode 5, display data 
for one line is read from a Compact Disc by 10x5 
frames. In this case, length L of this data of one line on 
the disc becomes 

L = 1 .2m/sec x (1/75)sec x (1 0 x 5) frames = 800mm 

where 1 .2m/sec represents the linear velocity for 
reproducing a Compact Disc. 

On the other hand, length L0 of the innermost cir- 
cumference of a recording portion of a 12cm Compact 
Disc is 

L0 = 3.14 x50mm = 157mm 

where 3.14 is the ratio of the circumference of a 
circle to its diameter and 50mm is the diameter at the 
innermost circumference. 

Accordingly, L/L0 is about 5.1 so that data of one 
line is recorded over about 5.1 circumferences of the 
disc, assuming that the gap between respective tracks 
is very narrow and the respective circumferences in the 
inner portion of the disc are the same as the innermost 
circumference. When, therefore, data of one line is re- 
peatedly recorded, data which is recorded for the sec- 



ond time (hereinafter referred to as "second data") is re- 
corded, as viewed from the innermost circumference of 
the disc, at a position which is slightly ahead of data 
which is recorded for the first time (hereinafter referred 
5 to as "first data") in the circumferential direction. A dif- 
ference in the recording position in the circumferential 
direction between the first data and the second data is 
reduced toward the outermost circumference of the disc 
and the first data is located in parallel to second data in 
10 the circumferential direction at a position where the di- 
ameter of the disc is about 50.96mm, i.e., 800mm 4- 5 
frames 4- 3. 1 4 = 50.96mm. 

Occurrence of a scratch or a black spot in the order 
of 0.1mm on a disc is inevitable. This magnitude of a 
15 scratch or a black spot ranges over 60 tracks or more 
and, therefore, in a case where such scratch or black 
spot occurs at a postion where first data is located in 
parallel to the second data in the circumferential direc- 
tion, there is high possibility that when the first data can- 
20 not be read due to the scratch or black spot, the second 
data cannot be read either. 

Embodiments of the invention which can prevent 
such inconvenience will be described below. 

In embodiment 1 , the same data (data for one line 
25 of character information of Mode 5) is recorded in the 
CLV system spirally or concentrically for three times re- 
peatedly on a 12cm Compact Disc as shown in Fig. 1 
(in Fig. 1 , illustration of frames other than Mode 5 is omit- 
ted for convenience of description) and an adjusting 
30 section 8 of a fixed length is inserted for recording be- 
tween second data 5 and third data 6. The adjusting 
seciton 8 may alternatively be inserted between first da- 
ta 4 and the second data 5. Further, adusting sections 
8 of different lengths may be inserted both between the 
55 first data 4 and the second data 5 and between the sec- 
ond data 5 and the third data 6. In this adjusting section 
8, special data (e.g., data representing space (blank)) 
indicating that this section is the adjusting section may 
be recorded. 

40 States of recording on discs according to the data 
format of Fig. 1 are shown in Figs. 3a and 3b. For repro- 
ducing data correctly, data must be read in a complete 
form at least once per each unit of the error correction 
or compensation or check group (every frame (= 1/75 
45 seconds) in the case of a Compact Disc). 

Fig. 3A shows a case where first data 4 and second 
data 5 are located in parallel to each other in the circum- 
ferential direction at a certain radial direction of a disc 
12. In this case, third data 6 is not located side by side 
50 to the first and second data 4 and 5 owing to the provi- 
sion of the adusting section 8. Therefore, by setting the 
length of the adjusting section 8 to length of one unit of 
an error correction or compensation or check group (re- 
production time for one frame is1 /75 second and its data 
55 length is about 16mm) in the case of a Compact Disc) 
plus length in the circumferential direction of an expect- 
ed burst error, ocurrence of a scratch 2 will not prevent 
reading of data of the same frame in the third data 6 
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even if the data of the same frame cannot be read in the 
data 4 and 5. Also, when the third data 6 cannot be read, 
the data of the same frame can be read in the first and 
second data 4 and 5. 

Fig. 3B shows a case where the second data 5 and 
the third data 6 are located in parallel in the circumfer- 
ential direction at a different radial direction of the disc 
12. In this case, the first data 4 is not located in parallel 
to the second and third data 5 and 6. When, therefore, 
the second and third data 5 and 6 of the first frame can- 
not be read due to the scratch 2, the data of the same 
frame can be read in the first data 4. Conversely, when 
the first data 4 cannot be read, the data of the same 
frame can be read in the second and third data 5 and 6. 
As a result of simulation tests, it has been found that a 
proper length of the adjsuting section 8 is four or five 
frames of the subcoding frame. 

As described above, according to the format of Fig. 
1 , at least one data can be read every frame even when 
the length of the adjusting seciton 8 is fixed. The length 
of the adusting section 8 can also be made variable with 
the position of the adusting section in the radial direc- 
tion. 

When character data for one line of display in the 
Mode 5 requires data amount of five frames, one frame 
of this character data is inserted every 10 frames, and 
data for completing the one line character data is record- 
ed three times repeatedly recording length of three 
times data is ten seconds, i.e., 5 frames x 10 frames x 
3 times x 1/75 seconds = 2 seconds. 

In the case of the conventional data format shown 
in Fig. 2B where data is divided into pieces and data 
which is of the same frames are collected and recorded 
three times repeatedly, this time length of 2 seconds is 
always required before reading of character data for one 
line is completed regardless of presence or absence of 
an burst error. In contrast, according to the data format 
of Fig. 1, when all frames of the first data 4 has been 
read correctly, reading of data for one line has been 
completed, so that it only takes about 0.67 second, i.e., 
2 seconds -s- 3 = 0.67 seconds. Thus, a high speed read- 
ing of data is usually realized. 

Assuming that an average block error rate of a disc 
is 1.5 % (according to the current Compact Disc per- 
formance), probability of occurrence of an error in one 
subcoding frame is as follows. In data of a Compact 
Disc, one block consists of 32 symbols and one symbol 
consists of 8 bits. As the Q subcoding frame, 96 frames 
are normally collected. 

(symbol error rate) = (1 .5 x 10" 2 ) - 32 

(bit error rate) = (symbol error rate) 8 



(Q-subcoding frame error rate) = (bit error rate) x 



96 = 0.56%= 1/178 

Thus, the probability of occurrence of error is once 
5 every 1 78 frames and, therefore, most data can be read 
from the first data 4. Since data for one line is recorded 
in 5 frames, probability of occurrence of an error in any 
frame of data for one line is (0.56 x 5 = ) 2.8 % , that is 
once every 35 times, so that in most cases, character 
information for one line can be expressed by the first 
data 4. 

An example of a Compact Disc player for playing 
back a Compact Disc having the data format of Fig. 1 is 
shown in Fig. 4. 

In Fig. 4, an optical pickup 10 irradiates a laser 
beam on a Compact Disc (hereinafter referred to as 
"disc") 12 and receives a reflected beam therefrom. A 
received beam signal is applied to a focus error detec- 
tion circuit 16through apreamplifier 14andafocus error 
is detected by the circuit 16. The focus error signal is 
supplied to a focus actuator in the optical pickup 10 
through a phase correction circuit 18 and a drive ampli- 
fier 20 and a focus adjusting control is made by a focus 
servo. 

A tracking error signal is supplied to a tracking ac- 
tuator in the optical pickup 1 0 through a preamplifier 22, 
a phase correction circuit 24 and drive amplifier 26 
whereby a tracking control is made by a tracking servo. 

The tracking error signal from the drive amplifier 26 
is also supplied to a feed motor 32 through a phase cor- 
rection circuit 28 and a drive amplifier 30 and a feed con- 
trol is made by a feed servo. 

A record signal (HF signal) which has been detect- 
ed by the optical pickup is applied to a digital IC 36 
through an HF amplifier 34. In the digital IC 36, the HF 
signal is rectified in wave by a digitallizing circuit 38 for 
enabling subsequent digital processing and thereafter 
is compared by a clock reproduction circuit 40 with a 
reference frequency from a VCO 42. Output of the circuit 
40 which represents result of comparison is supplied to 
a disc motor 48 through a CLV servo circuit 44 and a 
drive amplifier 46 for controlling the disc motor 48 and 
thereby controlling the disc 12 at a constant linear ve- 
locity. 

A servo sequence controller 50 sequence-controls 
the focus servo, tracking servo, feed servo and disc ro- 
tation servo. 

A signal reproduced from the disc 12 (hereinafter 
referred to as "reproduced signal") is EFM-demodulated 
by an EFM demodulation circuit 52 and thereafter is 
stored once in a RAM 54. C1 , C2 error correction of the 
reproduced signal is made by an error correction circuit 
56 and thereafter data of the reproduced signal is read 
out sequentially at an accurate period by a RAM control 
timing control circuit 58. The read out data is subjected 
to data interpolation and data muting, if necessary, by a 
data interpolation and muting circuit 60. The output of 
the circuit 60 is converted to an analog signal by a dig- 
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ital-to-analog converter (not shown) and thereafter is 
distributed to left and right channels by sample and hold 
circuits (not shown). Thereafter, left and right channel 
audio signals are supplied from output terminals through 
low-pass filters and amplifiers. 

A synchronizing signal separation circuit 82 sepa- 
rates a synchronizing signal from the reproduced signal 
and a subcoding demodulation circuit 84 demodulates 
a subcoding from the reproduced signal. As described 
previously, since the character code information record- 
ed in the subcoding of Mode 5 is recorded three times 
repeatedly, first the subcoding demodulation circuit 84 
stores and holds a frame which has been read from the 
first data 4. When there is a frame which has not been 
read from the first data 4, the circuit 84 reads this frame 
from the second data 5 or from the third data 6 and then 
stores and holds the read frame. When all frames have 
been read from the first data 4, reading of data for one 
line is completed at the end of the first data 4. 

A conrtol circuit 86 controls the respective circuits 
in accordance with operations of an operation key 88 
and a remote controller by a user and causes a display 
94 to display information based on the demodulated 
subcoding. The control circuit 86 also causes a drive 
amplifier 92 to drive a loading motor 94 to control loading 
of a disc tray (not shown). 

The Compact Disc player has an infrared receiving 
section 104 which receives the infrared signal from a 
remote controller (not shown) and supplies the received 
signal to the control circuit 86 through a remote control- 
ler receiving and transmitting section 1 06 for implemen- 
tation of the commanded function. 

Display information reproduced by the Compact 
Disc player is supplied to the remote controller receiving 
and transmitting section 106 and transmitted from the 
infrared projection section 108. This infrared signal is 
received by an infrared receiving section of the remote 
controller 96 and displayed on a display of the remote 
controller. 

A RAM 93 stores display information based on the 
Q-channel subcoding of Mode 1 and Mode 5 repro- 
duced from the disc 12. The display information is read 
from the non-volatile RAM 93 by operation of the oper- 
ation key 88 of the Compact Disc player or a operation 
key of the remote controller and utilized for various pur- 
poses including retrieval and display of the reproduced 
position on the disc 12. 

In the above described embodiment 1 , the same da- 
ta (data for one display line) is written three times. An 
embodiment 2 in which the same effect can be obtained 
with writing of the same data twice is shown in Fig. 5. In 
this embodiment, the adjusting section 8 is inserted be- 
tween the first data 4 and the second data 5. This ad- 
justing section 8 may be inserted only at a necessary 
position in the radial direction of the disc 1 2 or the length 
of the adjusting section 8 may be made variable with the 
position of the adjusting section in the radial direction of 
the disc 12 so that the first data 4 and the second data 



5 will not be located in parallel to each other in the cir- 
cumferential direction at any position in the radial direc- 
tion of the disc 12 (i.e., there will be a difference between 
the first data 4 and the second data 5 in the circumfer- 
5 ential direction exceeding length of one unit of an error 
correction or compensation or check group plus length 
in the circumferential direction of an expected burst er- 
ror). According to this embodiment, even when there is 
a scratch 2 on the disc 12 as shown in Fig. 6, there is 
no possibility that any frame data cannot be read in ei- 
ther of the first and second data 4 and 5. 

Since the same data has only to be repeated twice 
in the embodiment 2, recording length for expressing 
data for one line can be shortened as compared with the 
embodiment 1 in which the same data is repeated three 
times so that more character information can be record- 
ed. 

Necessary length of the adjusting section 8 can be 
obtained depending upon the position of the adjusting 
section 8 in the radial direction of the disc 1 2 (= absolute 
time), using as a constant length of data for one record- 
ing time, length of an error correction, compensation or 
check group and length of an expected burst error. The 
disc recording device can record the adjusting section 
8 by automatically obtaining this length in accordance 
with the position of the adjusting section 8 in the radial 
direciton of the disc 12 or absolute time. 

In the above described embodiments, the same da- 
ta is recorded twice or three times repeatedly. The in- 
vention is applicable also to a case where the same data 
is recorded four or more times repeatedly. 

The above description has been made about a case 
where the invention is applied to a Compact Disc. The 
invention is applicable also to various other discs includ- 
ing an optical disc, magnetic disc, optico-magnetic disc, 
electrostatic disc and mechanical type disc. 



Claims 

40 

1 . A disc recording medium (12) having data recorded 
concentrically or spirally and same data (4,5,6) be- 
ing recorded plural times repeatedly for preventing 
data reproduction from an error, 

45 

the same data (4,5,6) being divided into same 
data frame portions, and the length of the re- 
peated same data (4,5,6) being such that a ra- 
dial overlap of at least one of the same data 
50 frame portions can occur, 

characterized in that 

the disc recording medium (12) comprises at 
55 least one adjusting section (8) being inserted in 

an interval between the repeatedly recorded 
same data (4,5,6), 
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the length of the adjusting section being set to 
a value so as to shift the data frame portions 
with respect to each other thereby avoiding ra- 
dially overlapping of same data frame portions 
of at least two of the same data (4,5,6). 5 



zelabschnitte gleicher Daten relativ zueinander 
verschoben werden, wobei eine radiale Uber- 
lappung von Einzelabschnitten gleicher Daten 
von wenigstens zwei der gleichen Daten (4, 5, 
6) vermieden wird. 



2. A disc recording medium as defined in claim 1, 
wherein the length of the adjusting section (8) is set 
to length of one unit of an error correction plus max- 
imum length in the circumferential direction of a me- 
chanical disc error to be corrected. 

3. A disc recording medium as defined in claim 1, 
wherein the length of the adjusting section (8) is 
fixed regardless of the position of the adjusting sec- 
tion (8) in the radial direction. 

4. A disc recording medium as defined in claim 1, 
wherein the length of the adjusting section (8) is var- 
iable with the position of the adjusting section in the 
radial direction. 

5. A disc recording medium as defined in one of claims 
1-4, wherein the data of the data recording region 
is recorded concentrically on the disc recording me- 
dium (12). 

6. A disc recording medium as defined in one of claims 
1-4, wherein the data of the data recording region 
is recorded spirally on the disc recording medium 
(12). 



2. Diskaufzeichnungsmedium nach Anspruch 1, wo- 
bei die Lange des Einstellungsbereichs (8) auf eine 
Lange einer Einheit einer Fehlerkorrektur plus einer 

10 Maximal lange in Umfangsrichtung eines zu korri- 
gierenden mechanischen Diskfehlers eingestellt 
ist. 

3. Diskaufzeichnungsmedium nach Anspruch 1, wo- 
15 bei die Lange des Einstellungsbereichs (8) unab- 

hangig von der Position des Einstellungsbereichs 
(8) in radialer Richtung festgelegt ist. 

4. Diskaufzeichnungsmedium nach Anspruch 1, wo- 
20 bei die Lange des Einstellungsbereichs (8) mit der 

Position des Einstellungsbereichs in radialer Rich- 
tung variabel ist. 

5. Diskaufzeichnungsmedium nach einem der An- 
25 spruche 1-4, wobei die Daten des Datenaufzeich- 

nungsbereichs auf dem Diskaufzeichnungsmedium 
(12) konzentrisch aufgezeichnet werden. 

6. Diskaufzeichnungsmedium nach einem der An- 
30 spruche 1-4, wobei die Daten des Datenaufzeich- 

nungsbereichs auf dem Diskaufzeichnungsmedium 
(12) spiralformig aufgezeichnet werden. 



Patentanspriiche 

1. Diskaufzeichnungsmedium (12) mit konzentrisch 
oder spiralformig aufgezeichneten Daten, wobei 
gleiche Daten (4, 5, 6) zum Verhindern eines Feh- 
lers bei einer Daten rep rod ukt ion wiederholt mehr- 
mals aufgezeichnet sind, 

wobei gleiche Daten (4, 5, 6) in Einzelabschnit- 
te gleicher Daten geteilt sind und die Lange der 
wiederholten gleichen Daten (4, 5, 6) derart ist, 
daR eine radiale Uberlappung wenigstens einer 
der Einzelabschnitte gleicher Daten auftreten 
kann, 

dadurch gekennzeichnet, daB 

das Diskaufzeichnungsmedium (12) wenig- 
stens einen in ein Intervall zwischen den wie- 
derholt aufgezeichneten gleichen Daten (4, 5, 
6) eingefuhrten Einstellungsbereich (8) auf- 
weist, 

wobei die Lange des Einstellungsbereichs der- 
art auf einen Wert eingestellt ist, daR die Ein- 



35 Revendications 

1 . Support d'enregistrement sur disque (1 2) ayant des 
donnees enregistrees de facon concentrique ou en 
spirale et des donnees identiques (4, 5, 6) etant en- 
40 registries plusieurs fois de facon repetee pour em- 
pecher une erreur dans une reproduction de don- 
nees, 

les donnees identiques (4, 5, 6) etant divisees 
45 en parties de trame de donnees identiques, et 

la longueur des donnees identiques repetees 
(4, 5, 6) etant telle qu'un chevauchement radial 
d'au moins une des parties de trame de don- 
nees identiques puisse se produire, 

50 

caracterise par le fait que 

le support d'enregistrement sur disque (12) 
comprend au moins une section de reglage (8) 
55 inseree dans un intervalle entre les donnees 

identiques enregistrees de facon repetee (4, 5, 

6), 

la longueur de la section de reglage etant fixee 
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a une certaine valeur de facon a decaler les 
parties de trame de donnees les unes par rap- 
port aux autres evitant ainsi un chevauchement 
radial des parties de trame de donnees identi- 
ques d'au moins deux des donnees identiques s 
(4, 5, 6). 

2. Support d'enregistrement sur disque selon la reven- 
dication 1 , dans lequel la longueur de la section de 
reglage (8) est fixee a la longueur d'une unite d'une to 
correction d'erreur plus la longueur maximale dans 

la direction circonferentielle de I'erreur mecanique 
de disque a corriger. 

3. Support d'enregistrement sur disque selon la reven- is 
dication 1 , dans lequel la longueur de la section de 
reglage (8) est fixee sans tenir compte de la position 

de la section de reglage (8) dans la direction radiale. 

4. Support d'enregistrement sur disque selon la reven- 20 
dication 1 , dans lequel la longueur de la section de 
reglage (8) varie avec la position de la section de 
reglage dans la direction radiale. 

5. Support d'enregistrement sur disque selon I'une 
des revendications 1 a 4, dans lequel les donnees 
de la zone d'enregistrement de donnees sont enre- 
gistrees de facon concentrique sur le support d'en- 
registrement sur disque (12). 

6. Support d'enregistrement sur disque selon I'une 
des revendications 1 a 4, dans lequel les donnees 
de la zone d'enregistrement de donnees sont enre- 
gistrees en spirale sur le support d'enregistrement 
sur disque (12). 
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